Objective To examine the predictive value of parent, infant, and contextual factors related to preterm childbirth for later parenting behaviors. Methods Mothers (n ¼ 217) and fathers (n ¼ 204) of term, moderately preterm, and very preterm infants were interviewed 1 month postpartum using the Clinical Interview for Parents of high-risk infants (CLIP), to assess their experiences and perceptions related to the pregnancy, delivery, infant, hospitalization, support system, and their narratives. Their responses were factor analyzed and entered into prediction models of parental behaviors (National Institute of Child Health and Human Development observations) 6 months postpartum. Results Preterm birth was associated with negative experiences and concerns in parents. Regression analyses revealed, however, that irrespective of preterm birth, negative and unrealistic parental perceptions predicted less sensitive, more intrusive, and more withdrawn behavior. Conclusions Not prematurity per se, but particularly the presence of negative perceptions in parents, is predictive of difficulties in parent-infant interaction. The CLIP is a potentially useful instrument to identify families at risk.
between the infant's perinatal risk status and later competencies and developmental outcome (Forcada-Guex, Pierehumbert, Borghini, Moessinger, & Muller-Nix, 2006; Poehlmann & Fiese, 2001; Smith, Landry, & Swank, 2006) .
Given the fact that prematurely born infants represent a large group at risk for developmental disabilities and incidence rates of preterm birth continue to rise around the world (March of Dimes, PMNCH, Save the Children, & WHO, 2012) , there is growing concern for the quality of early parent-preterm infant interactions (Coppola, Cassibba, & Costantini, 2007; Singer et al., 2003) . Findings from previous studies on the quality of mothers' interactional behavior after preterm birth have been inconclusive and seemingly contradictory (Bozzette, 2007; . Mothers of infants born prematurely have been described by some researchers as less sensitive, more intrusive, and, at the same time, more disengaged than mothers of healthy and full-term infants (Mü ller-Nix & Ansermet, 2009 ). Unfortunately, the underlying causes of these adverse parental behaviors remained unclear. Conversely, other researchers characterized mothers of preterm infants as relatively competent in their interaction (Mü ller-Nix & Ansermet, 2009) . A recent literature review by Korja et al. (2012) revealed that 5 of 18 studies reported an equal or even higher quality of mother-infant interaction in preterm dyads, compared with fullterm dyads. These contrasting findings emphasize the complexity of the early parent-infant relationship, as well as the need for further investigation of parental experiences and perceptions that affect parenting of infants born preterm.
In our previous study on parental experiences and perceptions of preterm birth-related stressors (covering themes such as the course of pregnancy, the infant's medical condition, and the hospital environment), we already demonstrated that the lower the gestational age (GA) of the infant, the more negative maternal and paternal experiences and perceptions are in the postpartum period (Tooten et al., 2013) . Moreover, earlier studies by Keren, Feldman, Eidelman, Sirota, and Lester (2003) and Latva, Korja, Salmelin, Lehtonen, and Tamminen (2008) showed that these negative postpartum experiences and perceptions in mothers are associated with the development of nonoptimal mother-infant interactions, as well as behavioral and emotional problems in infants. It remained, however, unclear which specific factors and stressors, that is, parent, infant, or contextual, were most predictive. Also, these studies failed to include fathers, and sample sizes were relatively small. From a preventive perspective, the identification of potentially modifiable factors is of major interest, particularly because demographic and biological risk factors for adverse parenting, such as socioeconomic status and prematurity, are difficult to change.
The purpose of the present study was to investigate which parent characteristics (e.g., demographics, emotions, and perceptions), infant characteristics (e.g., prematurity and health status), and contextual factors (e.g., hospital environment) related to preterm birth interfere with the quality of later parenting behaviors. Parents' experiences and perceptions of birth-related stressors were therefore evaluated after term and preterm delivery. Parents of moderately preterm as well as very preterm infants were included, as both populations account for a substantial proportion of hospital admissions, and both are at increased risk of neonatal morbidity (Engle, Tomashek, & Wallman, 2007) . Nevertheless, a distinction between these groups was made, as infants born very preterm are at higher medical risk and require more intensive treatment than those born moderately preterm. Because little is known about the role of fathers, both mothers and fathers were included in the sample.
In short, although several studies have addressed risk factors for nonoptimal parent-infant interaction, uncertainty still exists as to whether difficult conditions surrounding the event of preterm birth impact on later parenting behaviors. The present study examined whether the challenging event of preterm birth provides a context for the development of less optimal parental interactive behavior. To examine the relation between preterm birth stressors and parenting practices, the following research objectives were set: (1) to identify the main dimensions underlying parents' experiences and perceptions of birth stressors; (2) to evaluate the differences in experiences and perceptions of birth stressors, and subsequent interactive behavior among mothers and fathers of term and preterm infants; and (3) to examine the relation between parental experiences and perceptions of birth stressors and the quality of parents' subsequent interactive behavior toward the infant. Given the results of previous studies on preterm birth-related stressors, we hypothesized that negative experiences, negative perceptions, and concerns among parents of term and preterm infants at 1 month postpartum would predict less sensitive, more intrusive, and more withdrawn parental interactive behavior at 6 months postpartum.
Methods

Participants and Recruitment
This study is part of a larger longitudinal study among parents with term and preterm infants (Tooten et al., 2012) . The study protocol received ethical approval by the Medical Ethical Committee of the Catharina Hospital in Eindhoven, The Netherlands. In addition, local feasibility approval was obtained from all participating hospitals.
Parents were eligible for study participation if they had a term or preterm hospital delivery. Both mothers (n ¼ 217) and fathers (n ¼ 204) of term (n ¼ 76), moderately preterm (n ¼ 70), and very preterm (n ¼ 72) infants were recruited from eight hospitals in The Netherlands. Parents of term infants (i.e., the T-group; !37 weeks of GA) and of moderately preterm infants (i.e., the MP-group; !32-37 weeks GA) were recruited from eight maternity wards, while parents of very preterm infants (i.e., the VP-group; <32 weeks GA) were recruited from two neonatal intensive care units (NICU). Parents with poor understanding of the Dutch language were excluded from participation. The exact number of eligible families and participation refusals was not determined owing to practical reasons, yet the main reasons for nonparticipation were registered during a limited time frame. The most cited reasons for refusal to participate in the study were lack of time or lack of interest.
All parents were invited personally by nurses from the participating hospitals before the delivery or within 24 hr after birth. The nurses informed parents about the design and aims of the study, while providing them with a written information brochure. In addition, parents were told that participation was voluntary, without any financial compensation, and that they were free to withdraw from the study at any time. Written informed consent was obtained from all participating parents. Background information of the study participants is presented in the results section.
Measures
Interview Measures of Parental Experiences and Perceptions
To assess systematically parental negative experiences and perceptions of term and preterm birth-related stressors, all parents were interviewed at 1 month postpartum using the semi-structured Clinical Interview for Parents of high-risk infants (CLIP; Keren et al., 2003; Meyer, Zeanah, Zachariah Boukydis, & Lester, 1993) . The CLIP was originally developed as a clinical tool for NICU social workers and nurses. The instrument was designed to assess parents' negative experiences and perceptions after birth of a high-risk infant, and is believed to be potentially useful for assessment of family strength, early parental adaptation, coping strategies, and areas of concern, and for the identification of parents in psychological need. The interview "enables the clinician to ascertain how the parents perceive, feel about, and understand their current situation" (Meyer et al., 1993) . Consequently, the interview provides a multidimensional profile of parents' current cognitions, experiences, emotions, and perceptions of (preterm) birth-related stressors. The interview was used to obtain in-depth and comprehensive information from parents about the infant's medical condition (CLIP area 1), the course of the pregnancy (CLIP area 2), parents' experience of the labor and delivery (CLIP area 3), their relationship with the infant and feelings as a parent (CLIP area 4), parents' reactions to hospital and staff (CLIP area 5), parents' support system (CLIP area 6), and the infant's hospital discharge (CLIP area 7). In addition, the quality of parents' narratives during the interview was evaluated by means of three global rating scales (CLIP area 8).
The individual face-to-face interviews were conducted by one of the researchers (H.H., R.H., or A.T.), who are trained interviewers, and lasted approximately 45 min per person. Parents were interviewed separately, in a private setting at the hospital, or at the participant's home. Questions were asked according to the interview manual and a general prompt was offered when parents did not fully answer the question (e.g. "Could you please tell me more about . . . ?"). Parents' narratives were videotaped and subsequently analyzed by means of a coding scheme developed by Keren et al. (2003) , which provides guidelines on how to code parents' responses. Similar to previous studies using the CLIP, the qualitative dimensions of the interview were analyzed and rated in a quantitative approach (Keren et al., 2003; Latva et al., 2008) by one of the researchers (H.H., R.H., or A.T.). To make the instrument applicable to our study sample of mothers and fathers, of term as well as preterm infants, minor adaptations were made to the original interview items and corresponding coding scheme. The CLIP coding manual consisted of 27 CLIP items, comprising 24 interview questions and 3 global items (Table AI) . Higher scores on the interview questions indicated more negative experiences, negative perceptions, and areas of concern as identified by the parent. The rating of CLIP item 24 "expectations for the infant's future" (a question that focuses on parents' impressions regarding their infant's future development) was based on parents' interview responses as well as the infant's medical data. For instance, when a parent of a very preterm infant expected that the infant's behavior immediately would approximate that of a healthy term infant, this was classified as holding "partially appropriate" or "discrepant" expectations. It is important that parents hold ageappropriate expectations for their infant's behavior because mismatches between parental expectations and infant capacities may lead to frustration or feelings of inadequacy in parents (Meyer et al., 1993) .
To evaluate the interrater reliability of the instrument, 30 interviews (16 from mothers and 14 from fathers) were randomly selected and double-coded. Mothers' and fathers' intraclass correlation coefficients (ICC) 
Observational Measures of Parental Interactive Behavior
To evaluate maternal and paternal behavior at 6 months postpartum, the parent-infant dyads were videotaped during a home visit. Parents were provided with a standard set of toys and were asked to play with their child freely and as they normally would do for 15 min. The recorded observations of mother-infant and father-infant interactions were rated by independent coders using the National Institute of Child Health and Human Development (NICHD) coding scheme developed by the U.S. Department of Health and Human Services, National Institutes of Health, National Institute of Child Health and Human Development Early Care Research Network (NICHD, 1999; Ravn et al., 2011) . Manualized decision rules were used to categorize and quantify the verbal and nonverbal interactive behaviors of mothers and fathers, considering both the quality and the quantity of the behaviors. The ratings were assigned on six global rating items on a 4-point scale, ranging from (1) very uncharacteristic to (4) very characteristic parental behaviors. The items were subsequently clustered into three composite scores, that is, sensitivity, intrusiveness, and withdrawal, on a 7-point scale. The minimum score a parent could receive was 2 (1 þ 1), and the maximum score was 8 (4 þ 4). For the reason of clarity, the composites were recoded to range from (1) very uncharacteristic behavior to (7) very characteristic behavior. The items "sensitivity to non-distress" and "positive regard for the infant" were combined to evaluate sensitivity in parents. When a parent scores high on sensitivity, this means that the interaction is infant-centered and that the parent is aware of the infant's needs and interests and is responsive to them. The items "intrusiveness" and "negative regard for the infant" were combined into the composite score for parental intrusiveness. Parents who score high on this scale impose their own agenda on the infant. Intrusive parents do not allow the infant to influence the pace or focus of play, they often overwhelm the infant with a rapid succession of toys or suggestions, or abruptly discipline the infant. The items "detachment" and "flatness of affect" were combined to assess withdrawal in parents. Parents with a high score on this scale appear to be emotionally uninvolved and do not provide the support that enables the infant to expand activities.
The videotapes were scored according to the NICHD coding manual by independent coders (two graduate students in psychology) who were blind to the participants' previous scores on the CLIP. Before scoring, the coders received standardized training for reliability, along with regularly scheduled supervision during the process of coding. To evaluate the interrater reliability of the instrument, 30 videos (16 from mother-infant and 14 from father-infant interaction) were randomly selected and double-coded. Mothers' and fathers' ICC values for interrater agreement were .90 and .72 for sensitivity, .93 and .72 for intrusiveness, and .87 and .84 for withdrawal, respectively.
Data Analyses
To examine the predictive value of parent, infant, and contextual factors related to term and preterm birth for later parental interactive behavior, parents' interview responses at 1 month postpartum were factor analyzed and subsequently entered into prediction models of parental sensitivity, intrusiveness, and withdrawal at 6 months postpartum. The analytical goals of the study were threefold: (1) to determine the factor structure of the CLIP using both exploratory and confirmatory analytic methods; (2) to evaluate the differences between parents of term, moderately preterm, and very preterm infants on the identified CLIP factors at 1 month postpartum, and on parental interactive behavior at 6 months postpartum; and (3) to examine the relation between parental experiences and perceptions of preterm birth-related stressors at 1 month postpartum (CLIP factors), and the quality of parents' interactive behavior toward the infant (i.e., sensitivity, intrusiveness, and withdrawal) at 6 months postpartum.
Parents' interview and observational data were thus analyzed in four consecutive stages: (1) an exploratory factor analysis (EFA) on the CLIP, (2) a confirmatory factor analysis (CFA) on the CLIP, (3) one-way between-groups analyses of variance (ANOVAs) on the CLIP factors and the NICHD scores of parental behavior, and (4) hierarchical multiple regression analyses to examine the relation between the CLIP factors and the 5 months later obtained NICHD scores of parental behavior. Before the analyses, the sociodemographic and clinical characteristics of the study groups were compared at baseline using chi-square analyses for categorical variables and ANOVAs for continuous variables. In case of twins (n ¼ 27), only data concerning the first-born infant were included in the analyses. The method of expectation maximization was used to account for missing data, under the missing at random assumption.
EFA CLIP Interview
First, the factor structure of the CLIP was examined using an EFA to gain understanding about the number and nature of the themes underlying mothers' interview data. To reveal these underlying dimensions reflected in mothers' narratives (Table AI) , mothers' interview items were subjected to an EFA using SPSS 17.0. Because there was limited a priori knowledge of the conceptual grouping of CLIP items in our study population, the EFA was conducted with only mothers' interview items to generate theory. Father's CLIP items were not included in the EFA to avoid biases due to the dyadic nature of the data.
CFA CLIP Interview
To shed light on the relations among mothers' and fathers' experiences and perceptions of birth-related stressors, the CLIP items of both parents were subjected to a CFA using the factor structure derived from the EFA. The CFA was conducted by means of structural equation modeling in the statistical software R (http://www.r-pro ject.org). As parents are not independent from each other, the interview items of mothers and fathers were subjected to the CFA simultaneously to account for the dyadic dependence structure of the data. By treating the family as the unit of analysis, the factors as well as the item residuals were allowed to intercorrelate between fathers and mothers so comparisons could be made.
Group Comparisons on Parents' CLIP Factors and Interactive Behavior
Composite scores were created for the obtained CLIP factors. These CLIP factor sum scores were subsequently subjected to ANOVAs with a priori contrasts using the Bonferroni correction, to examine differences in parental experiences and perception at 1 month postpartum between the groups under study, that is, the T-group, MPgroup, and VP-group.
In addition, the group differences on parental behavior at 6 months postpartum were examined by conducting ANOVAs on the NICHD scores of parental sensitivity, intrusiveness, and withdrawal.
Predictive Validity of CLIP Factors on Parental Interactive Behavior
A series of hierarchical multiple regression analyses were conducted to determine whether the CLIP factors assessed at 1 month postpartum were predictive of parental interactional behavior at 6 months postpartum. The analyses were performed on the NICHD composite scores of parental "sensitivity," "intrusiveness," and "withdrawal" as dependent variables. The mother-infant and father-infant data were analyzed separately. The predictor variables were entered in four theoretically determined consecutive steps. First, to account for the effects of potentially important covariates, parents' formal educational level and previous experience in parenting (first-time parents vs. experienced parents) were entered in the first step. In the second step, the degree of the infant's prematurity (MP-group and VP-group vs. T-group) was added to the model, to examine the association between the infant's biological age and later parental behavior. Third, the four CLIP factor sum scores were included in the regression model to assess the unique contribution of the four CLIP factors, measuring parental experiences and perceptions, in the explanation of parental interactive behavior at 6 months postpartum. Finally, additional analyses of interaction were performed with cross-product terms to check for interactions between the CLIP factors and the study groups. The relative contribution of the predictors to the final model was determined based on the increment in explained variance provided by each step.
Results
Background Characteristics
Baseline demographic and clinical characteristics of the study participants are presented in Table I . Preterm infants had significantly lower GA (F(2, 214) ¼ 795.58, p < .001), lower birth weights (F(2, 214) ¼ 359.76, p < .001), lower 5-min APGAR scores (F(2, 208) ¼ 47.84, p < .001), more days spent in an incubator (F(2, 210) ¼ 163.59, p < .001), longer hospital stays (F(2, 209) ¼ 232.35, p < .001), and higher mortality rates (v 2 (2, n ¼ 218) ¼ 6.17, p < .05) compared with term infants. Also, significantly more preterm infants were part of a twin pair (v 2 (2, n ¼ 218) ¼ 7.66, p < .05). With respect to parents' demographics, preliminary analyses did not reveal significant differences among the three study groups on nationality and marital status. Yet, mothers of preterm infants were, on average, lower educated (F(2, 211) ¼ 7.13, p < .01) than mothers of term infants. Also, mothers (v 2 (2, n ¼ 217) ¼ 13.73, p < .01) and fathers (v 2 (2, n ¼ 204) ¼ 8.82, p < .05) of preterm infants were more often firsttime parents, compared with parents of term infants. Slightly more mothers than fathers participated in the study, as eight mothers were living without a partner. Also, six fathers and one mother were not in a position to give an interview owing to practical reasons. The proportion of families lost to follow-up at 6 months postpartum was approximately 10%, with comparable dropout rates for the three groups under study.
EFA CLIP Interview
All 27 items of the CLIP were subjected to an EFA to identify a viable factor structure in mothers' interview data. First, factorability of the data was examined by means of the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy, Bartlett's test of sphericity, and the correlation matrix. With 217 participating mothers and 27 variables, the subject to item ratio was 8:1. The KMO estimate was 0.771 and Bartlett's test reached significance (v 2 (153) ¼ 1,091.68, p < .001). Data from mothers of term and preterm infants were analyzed concurrently, as similar patterns of correlation between interview items were observed for the study groups (i.e., the T-group, MP-group, and VP-group).
The decision on the number of factors to extract was based on Horn's Parallel Analysis (PA) with Glorfeld's modification, one of the most accurate strategies for factor retention decisions (Glorfeld, 1995; Henson & Roberts, 2006; Horn, 1965) . In PA, those factors are retained that account for more variance than parallel factors derived from random data. The analysis indicated that a four-factor model provided the best fit to the data. Principal axis factoring with the direct oblimin rotation method was used for factor extraction, as we expected factors to be correlated. Three items were reversecoded (Table AI) , so that all factor scores reflected more negative experiences or perceptions. After rotation, both the factor structure and factor pattern matrices were assessed. Items with factor loadings ! .30 were considered to be significant contributors to a factor. A minimum of at least three indicators per factor was regarded meaningful. Five items with low factor loadings (<.30) and four freestanding items (failing to load significantly on any factor) were eliminated (Costello & Osborne, 2005) . The analysis yielded an 18-item model with a four-factor solution, indicating that four different factors were underlying mothers' interview responses. Table II displays the final pattern matrix for the rotated factor loadings of mothers' CLIP items.
Factors were labeled according to the content of the items and coefficient patterns. The first factor (CLIP F1), referred to as difficulty with bonding, represents a delayed or impaired process of developing an affectionate parent-infant relationship. The second factor (CLIP F2), referred to as concerns about infant, reflects the worries that parents have about the current health status and future development of their infant. The third factor (CLIP F3), referred to as discontent about hospital, reflects parents' dissatisfaction with respect to the hospital care, staff, and equipment. The fourth factor (CLIP F4), referred to as negative perceptions, captures the presence of negative and/or unrealistic perceptions in parents regarding their infant's future development and their social support network, as well as features of disorganization in their narratives.
CFA CLIP Interview
The EFA was followed by a CFA treating the family as the unit of analysis, and hence involving both the mother and father data. The CFA model was specified starting from the covariance matrix and fitted using maximum likelihood to make efficient use of all available data. Model fit was evaluated based on commonly recommended goodness-of-fit indices, including the chi-square test of absolute fit (v 2 (df ¼ 548) ¼ 898.058), the root mean square error of approximation (0.054), and the standardized root mean square residual (0.087). Given the low average correlations in the data, which is explained by the fact that the interview covers a wide range of topics, comparative fit indices with reference to the null model (such as the comparative fit index) were not informative and therefore not used. The dyadic four-factor model provided a good fit to the data, which indicates that the factor structure is valid for both mothers and fathers. The factor loadings of mothers' and fathers' CLIP items and other model parameters are presented in Table III . The interfactor correlations of the CLIP composites indicate that mothers and fathers share some of their experiences and perceptions of birth stressors. The high interfactor correlations on CLIP F2 (r ¼ .92) in particular suggest that parents share most of their concerns regarding the health status and development of their newborn. The lower bound to the reliability of the CLIP factors was estimated using Guttman's lambda-2 (k 2 ; Guttman, 1945). Guttman's k 2 provides a more accurate estimate of the reliability compared with Cronbach's alpha, because the latter assumes essential tau-equivalence of the factor loadings. Violation of the assumptions required by this measurement model can lead to negatively biased reliability estimates for congeneric measures such as the CLIP (Cho & Kim, 2014; Sijtsma, 2009 
Group Comparisons on Parents' CLIP Factors and Interactive Behavior
One-way ANOVAs were conducted to compare parents in the T-, MP-and VP-group on the identified CLIP factors at 1 month postpartum, and on the NICHD scores of parental interactive behavior at 6 months postpartum.
CLIP Factors by Group
Analyses of the CLIP factors revealed significant differences on all CLIP factor sum scores across the three study groups. Regarding the first factor, difficulty with bonding, differences could be observed between the T-, MP-, and VP-group, in both mothers (F Parents of very preterm infants held somewhat more negative and unrealistic perceptions in comparison with parents of term infants (p < .01). Results are shown in Table IV .
Parental Behavior by Group
The analyses of the NICHD revealed small group differences in paternal sensitivity (F(2, 201) ¼ 3.58, p < .05, g 2 ¼ .03) and intrusiveness contrasts indicated that fathers of preterm infants tended to demonstrate less sensitive and more intrusive behaviors during father-infant interactions than fathers of term infants (p < .05). On withdrawal behaviors, fathers from term and preterm infants did not differ from each other. Regarding the quality of mother-infant interactional behaviors, no group differences were observed (Table V) .
03). Results from the a priori
Predictive Validity of CLIP Factors on Parental Interactive Behavior
Hierarchical multiple regression analyses were conducted to determine if birth-related parental perceptions and experiences at 1 month postpartum (CLIP factors: F1 difficulty with bonding, F2 concerns about infant, F3 discontent about hospital, and F4 negative perceptions) contributed to the prediction of parental interactive behavior at 6 months postpartum (NICHD scores: sensitivity, intrusiveness, and withdrawal), beyond that explained by differences in parental educational level, parenting experience, and the level of prematurity. Maternal and paternal behaviors were analyzed separately as dependent variables. As already outlined, in all regression analyses, the data were entered in four consecutive steps to identify the unique contribution of each set of variables in predicting later parental behaviors. The interaction terms that were added as a final step to the regression models did not contribute significant incremental variance to the prediction of parents' interactional behavior. Because these more complex models failed to provide better explanatory power, the interaction models were rejected in favor of the simpler models including only the main effects. Table VI depicts the unstandardized (B) and standardized (b) regression coefficients for the regression models, the change in explained variance (DR 2 ) for each entry, and the total variance accounted for by the full models (R 2 ).
Predictors of Parental Sensitivity
The demographic variables entered at Step 1 accounted for 15% (R 2 ¼ 0.15, p < .001) of the variance in maternal sensitivity, and 6% F(8, 195 ) ¼ 5.10, p < .001) in fathers. Similar to the results on sensitivity, mothers' intrusiveness scores were partially explained by demographic characteristics. A higher level of formal education (b ¼ À.29, p < .001) and previous experience in parenting (b ¼ À.14, p < .05) were found to be associated with lower maternal intrusiveness, while fathers' scores on intrusiveness were unaffected by these characteristics. Furthermore, mothers of VP-group were found to be less intrusive compared with mothers of term infants (b ¼ À.26, p < .05). The results further indicated that the expression of dissatisfaction with hospital care (CLIP F3; b ¼ .14, p < .05) together with the presence of negative perceptions in the postnatal phase (CLIP F4; b ¼ .33, p < .001) also contributed significantly to the amount of explained variance of intrusiveness among fathers. The latter also accounted for mothers; negative maternal perceptions after birth were associated with later intrusive behavior toward the infant (CLIP F4, b ¼ .27, p < .001). Parental responses on bonding difficulties (CLIP F1) and concerns about the infant (CLIP F2) were unrelated to parental intrusiveness. T-group differed from VP-group, p < .05. *p < .05, **p < .01, ***p < .001.
Predictors of Parental Withdrawal
The demographic variables entered at Step 1 accounted for 7% (R 2 ¼ 0.07, p < .01) of the variance in maternal withdrawal and 10% (R 2 ¼ 0.10, p < .001) of the variance in paternal withdrawal.
The infant's prematurity entered at Step 2 did not explain additional variance in mothers (DR 2 ¼ 0.00), nor in fathers (DR 2 ¼ 0.01, ns).
With the CLIP factors added to the prediction at Step 3, an additional 14% of the variance in maternal withdrawal (DR 2 ¼ 0.14, 
Discussion
The link between the quality of parental interactive behavior and later developmental outcome in infants has been widely acknowledged and the importance of high-quality parental care for developmentally vulnerable infants is often emphasized. Less is known, however, about the impact that preterm childbirth can have on how parents behave and interact with their children. Inconsistent findings across and within previous studies highlight the need for further investigation of risk factors that adversely affect parenting of infants born preterm. The present study contributes to the existing literature by examining the relation between negative parental experiences Prematurity was dummy coded, with moderately premature infants (MP-group; !32-<37 weeks GA) and very premature infants (VP-group; <32 weeks GA) as dummy variables, and term infants (T-group; !37 weeks GA) as reference group. e Higher scores represent more negative experiences and perceptions in parents. *p < .05, **p < .01, ***p < .001.
and perceptions of birth-related stressors at 1 month postpartum (using the CLIP interview) and the quality of their interactive behavior at 6 months postpartum (using NICHD observations), in a sample of both mothers and fathers of term, moderately preterm, and very preterm infants. Three key findings emerged from the present study. The first finding concerns the factor structure of the CLIP. The second finding is the observation that premature childbirth is associated with increased levels of parental concerns and negative experiences in the postpartum period, as well as less optimal fatherinfant interaction after 6 months. Nevertheless, the third finding reveals that not the event of preterm birth per se is predictive of later difficulties in parent-infant interactive behavior, but rather the presence of negativity and distortions in parents. Each of these finding will be considered in turn.
The first goal of the study was to examine the internal structure of the CLIP, an interview originally designed to assess negative parental experiences and perceptions after birth of a high-risk infant. This instrument has been claimed to be a potentially useful instrument for the identification of parents in psychological need (Keren et al., 2003; Meyer et al., 1993) . The exploratory and confirmatory factor analyses of the CLIP yielded a four-factor model, suggesting that facing difficulties in parent-infant bonding (CLIP F1: difficulty with bonding), concerns about the infant's health and development (CLIP F2: concerns about infant), discontentment about the hospital care (CLIP F3: discontent about hospital), and negative and unrealistic perceptions in general (CLIP F4: negative perceptions) are the interview's primary underlying dimensions of negative parental experiences and perceptions after childbirth. We therefore suggest that the CLIP factors should be considered being mutually independent, both in parents of term as well as of preterm infants. This four-factor structure does not completely support the construct validity of the original two-factor structure as reported by Keren et al. (2003) , yet there appears to be some overlap between their "maternal rejection factor" and the "negative perceptions factor" of the present study. Interestingly, in terms of content, the first, second, and third factors capture mainly infant characteristics (e.g., the infant's health status) as well as contextual characteristics (e.g., the course of pregnancy, delivery, and the hospital environment), while the fourth factor predominantly captures parental characteristics. At first glance, this negative perceptions factor (CLIP F4) seems to be a rather complex and heterogeneous construct, as it comprises various interview themes like parents' expectations regarding the infant's development, their social support network, the initial pregnancy announcement, and their organization of narratives. Yet, cognitively based disturbances such as negative perceptions, unrealistic expectancies, features of disorganized narratives, and misattributions in parents are well-known important precursors to child abuse and neglect (Azar, 2002; World Health Organization, 2002) . Furthermore, previous research among parents with a newborn infant showed that small social support networks, distorted patterns of communication, and psychological problems are important risk factors for maladaptive parenting (Grietens, Geeraert, & Hellinckx, 2004) . Positive expectations and conceptions about preterm infants, in contrast, have been shown to act as a protective mechanism for the adverse development of high-risk infants. Parents who are able to attenuate or neutralize the negative effects of prematurity by positive perceptions of their infant may positively change the developmental pathway of their vulnerable infant (Masten & Gewirtz, 2006 , Padovani, Linhares, Pinto, Duarte, & Martinez, 2008 .
As a secondary objective of the study, multiple group comparisons were conducted on parental experiences and perceptions at 1 month postpartum (CLIP factors) and parental interactive behavior at 6 months postpartum (NICHD observations). The findings support the common sense view that for parents, a preterm birth can be distressing and emotionally demanding (Mü ller-Nix & Ansermet, 2009) . A premature birth entails inherent difficulties and worries for parents, such as heightened concerns about the infant's health and development and difficulties during the process of parent-infant bonding, because of the challenges that accompany the care for an immature, medically fragile, hospitalized infant. Our results further reveal that parents of very preterm infants also hold somewhat more negative and unrealistic perceptions in the postpartum phase compared with parents of term or moderately preterm infants (uncorrected for parental demographics). With regard to parental interactive behavior, our results suggest that at 6 months postpartum, maternal interactive behavior is of an equal quality in mothers of term and preterm infants. Despite the difficult conditions during the first postpartum months, mothers of prematurely born infants seem to be relatively competent in their interactions. This finding is in accordance with the conclusions of Korja et al. (2012) , who posit that mothers of preterm infants may be capable of developing compensatory caretaking styles during interactions with their infant. Our observations of paternal behavior, in contrast, suggest that fathers of preterm infants engage in interactions with their infant that are somewhat less sensitive and slightly more intrusive than fathers of term infants (uncorrected for paternal demographics and postpartum experiences and perceptions). As previous studies failed to focus on father-infant interaction, our results on paternal interactive behavior cannot be evaluated in the context of relevant, similar research outcomes. It is important to note that the group differences are small and located at the adaptive, not the less adaptive, ends of the scales. We, however, feel that these findings might be clinically relevant because infants, and in particular fragile preterm infants, are susceptible to external influences such as parenting behaviors during the sensitive developmental phase of the first postpartum months.
The third and ultimate goal of the study was to examine if the emotionally taxing event of preterm birth provides a context for the development of less optimal parental behavior and to investigate which factors are most predictive of the quality of future parentinfant interaction. Previous studies using the CLIP suggested that negative postpartum experiences and perceptions in general are associated with the development of adverse mother-infant interactions (Keren et al., 2003; Latva et al., 2008) , but the results of the present study provide only partial support for that hypothesis. More specifically, multiple regression analyses revealed that only one of four CLIP factors explained a significant amount of variance of interactive behavior at 6 months postpartum, beyond the variability accounted by demographics and prematurity of the infant. The presence of negative and unrealistic perceptions (CLIP F4) in parents during the postnatal phase was found to significantly predict less sensitive, more intrusive, and more withdrawn behavior toward the infant at 6 months of age, whereas parents' experiences of bonding difficulties (CLIP F1), their concerns about the infant's health status (CLIP F2), and the hospital environment (CLIP F3) appeared to be relatively unimportant in predicting future parental behavior. Notably, while prematurity of the infant (i.e., a lower GA at birth) and a lower educational level were both associated with less sensitive and more intrusive father-infant interaction, these predictors lost significance when the CLIP factors were added to the regression models. Educational level, in contrast, was associated with a better quality of maternal interactive behavior.
Our findings demonstrate that variations in negative parental perceptions, assessed postnatally by means of the CLIP, predict the quality of interactive behavior in parents of term as well as in parents of preterm infants. The presence of negative parental perceptions can be regarded as a potential threat to the parent-infant relationship, in that unrealistic expectations, negative attributions, and low perceived social support combined with features of disorganized narratives predict less optimal behaviors in parents. Moreover, the results suggest that neither the event of preterm birth itself nor parental concern about the infant's health and development or hospital environment is indicative of later difficulties in parent-infant interactive behavior, but rather the presence of negativity and distortions in parents. Regarding the development of positive interactions between parent and infant, we therefore conclude that an infant's medical risk (e.g., prematurity) and contextual risk factors associated with preterm birth (e.g., hospitalization) are less relevant and influential compared with parental risk factors (e.g., perceptions) during the postpartum period.
Despite the apparent strengths of the present study, such as the inclusion of both mother-infant and father-infant dyads and the use of interviews and observational methods rather than self-report, the present findings nevertheless should be interpreted in the light of some limitations. First, the CLIP is a multidimensional measure that provides rich information about parents' cognitions, experiences, emotions, and perceptions of birth stressors. It is, however, difficult to clearly differentiate between these distinct but interrelated dimensions. Second, the interviews were rated by the researchers, which may have increased the possibility of unintentional bias in support of the study hypotheses. Third, while the current study provides preliminary evidence of a valid and stable factor structure, additional research is needed to confirm the fourfactor model of the CLIP in other samples. Fourth, even though variations in parental perceptions accounted for a substantial amount of explained variance in the regression models of parental behavior, the significant proportion of unexplained variance indicates that additional important influences remain to be determined. Fifth, the clinical suitability of the CLIP as a useful screening instrument still has to be established. Therefore, future studies using the CLIP should determine its long term predictive value. Sixth, this study extends previous research by the identification of factors that contribute to less optimal parenting behaviors after term and preterm birth, yet the results do not contribute to a better insight into the nature of the risk mechanisms. Additional research is required to gain understanding about the multiple risk factors and pathways leading to poor outcomes in the early parent-preterm infant relationship.
Conclusion and Clinical Implications
The results of the present study suggest that the taxing event of preterm birth does not necessarily provide a context for the development of less optimal parenting behaviors. Evaluation of parents' experiences and perceptions of birth-related stressors reveals that not prematurity in itself but particularly the presence of negative and unrealistic perceptions in parents is indicative of later difficulties in parent-infant interaction. As parental characteristics appear to have a greater impact on the quality of parent-infant interaction than do infant characteristics, early screening for social-cognitive or psychological problems in parents may be warranted after both term and preterm birth. The CLIP may be a practical and easy accessible tool for hospital-based health-care professionals to identify parentinfant dyads at risk for poor parenting. Moreover, the instrument may be useful in planning appropriate individualized psychosocial intervention for families in need.
